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Abstract
We construct a partitioned balanced tournament design of side
nine.
1 Introduction
A partitioned balanced tournament design of side n, PBTD(n), defined on
a 2n-set V is an arrangement of the
(
2n
n
)
distinct unordered pairs of the
elements of V into an n× (2n− 1) arrays such that
1. every element of V is contained in precisely one cell of each column,
2. every element of V is contained in at most two cells of any row,
3. each row contains a factor in the first n columns, and
4. each row contains a factor in the last n columns.
E.R. Lamken prove the following theorem.
Theorem 1.1 ([1]). There exists a PBTD(n) for n a positive integer, n ≥ 5,
except possibly for n ∈ {9, 11, 15}.
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By a computer calculation, we construct a PBTD(9) in Table 1. Hence
the following theorem holds.
Theorem 1.2. There exists a partitioned balanced tournament design of side
nine.
2
2, 16 3, 17 4, 6 5, 7 8, 10 9, 11 12, 14 13, 15 0, 1 2, 5 3, 4 6, 15 7, 14 8, 11 9, 10 12, 16 13, 17
0, 4 1, 5 7, 9 6, 8 11, 13 10, 12 15, 17 14, 16 2, 3 0, 16 1, 17 4, 8 5, 9 6, 13 7, 12 10, 15 11, 14
1, 3 0, 2 10, 13 11, 12 14, 17 15, 16 6, 9 7, 8 4, 5 6, 10 7, 11 1, 16 0, 17 9, 12 8, 13 2, 14 3, 15
10, 14 11, 15 0, 8 1, 9 2, 4 3, 5 13, 16 12, 17 6, 7 3, 13 2, 12 9, 17 8, 16 4, 14 5, 15 0, 11 1, 10
5, 6 4, 7 2, 17 3, 16 12, 15 13, 14 0, 10 1, 11 8, 9 4, 11 5, 10 2, 13 3, 12 0, 15 1, 14 7, 17 6, 16
8, 12 9, 13 1, 15 0, 14 5, 16 4, 17 3, 7 2, 6 10, 11 1, 12 0, 13 5, 14 4, 15 7, 16 6, 17 3, 8 2, 9
9, 15 8, 14 11, 16 10, 17 3, 6 2, 7 1, 4 0, 5 12, 13 9, 14 8, 15 3, 11 2, 10 5, 17 4, 16 1, 6 0, 7
11, 17 10, 16 5, 12 4, 13 1, 7 0, 6 2, 8 3, 9 14, 15 8, 17 9, 16 7, 10 6, 11 1, 2 0, 3 5, 13 4, 12
7, 13 6, 12 3, 14 2, 15 0, 9 1, 8 5, 11 4, 10 16, 17 7, 15 6, 14 0, 12 1, 13 3, 10 2, 11 4, 9 5, 8
Table 1: a partitioned balanced tournament design of side nine
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